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$\mathbb{Z}^{2}$ $\mathbb{R}^{2}$ (lattice point)
(lattice polygon) $P$ $I(P)$ , $P$
$B(P)$ $I(P)$ $B(P)$ $P$
1. ( ) $P$
$P$ $=I(P)+ \frac{1}{2}B(P)-1$
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1 3
$\mathbb{R}^{2}$ 3 $a,$ $b,$ $c$ $T(a, b, c)$
$T(a, b, c)=\{xa+yb+zc\in \mathbb{R}^{2}|x,y, z\geq 0, x+y+z=1\}$






Area $(P)= \frac{1}{2}B(P)+I(P)-\chi(P)+\frac{1}{2}(\partial P)$
$P$ $V(P)$ $P$ $\partial P$
1 $B_{1}(P)$ , $\chi(P)$ $P$
3. (D.E.Varberg[3]) $P$
Area $(P)=V(P)- \frac{1}{2}B_{1}(P)-\chi(P)$
1 $P$ $P^{o}$ $P$
$P^{O}$ $\chi(P^{o}),$ $P^{O}$ $\pi_{0}(P^{O}),$ $\mathbb{R}^{2}\backslash P^{O}$
$n_{p}+1$ $n_{p}$ $P^{o}$
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$b=(\begin{array}{l}b_{1}b_{2}\end{array})$ $\delta((a|b))=a_{1}b_{2}-a_{2}b_{1}$ $(a|b)$ $\delta$- (
).
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(4) $(a|b)=(\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array})$ $(a’|b’)=(\begin{array}{ll}a_{1}’ 0a_{2} b_{2}\end{array})$
$b_{2}’=\pm 1$ $\ovalbox{\tt\small REJECT} 3\grave{\ovalbox{\tt\small REJECT}}^{\backslash }a_{2}’=0$
(5)
$|\delta((a|b))|=2Area((a|b+a))$


















$(\begin{array}{ll}a_{l} b_{1}a_{2} b_{2}\end{array})rightarrow(\begin{array}{ll}a_{1} 0a_{2} b_{2}-a_{2}\end{array})$
$0<a_{1}<b_{1}$ $b_{1}=ma_{1}+r_{1}(m, r_{1}\in \mathbb{Z})$ $0\leq r_{1}<a_{1}$ .
$(\begin{array}{ll}a_{1} ma_{1}+r_{1}a_{2} b_{2}\end{array})-(\begin{array}{ll}a_{1} r_{1}a_{2} b_{2}-ma_{2}\end{array})$
$\infty(\begin{array}{ll}a_{1}-nr_{1} r_{1}a_{2}-n(b_{2}-ma_{2}) b_{2}-ma_{2}\end{array})(n\in \mathbb{Z})$





$(\begin{array}{ll}0 b_{1}’’a_{2}’ b_{2}’’\end{array})\sim(\begin{array}{ll}b_{1}’’ b_{1}’’a_{2}’’+b_{2}’’ b_{2}’\end{array})$
$rightarrow(\begin{array}{ll}b_{1}’’ 0a_{2}’’+b_{2}’’ b_{2}’’-a_{2}’+b_{2}’’\end{array})$
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$0<b_{1}<a_{1}$ $a_{1}=mb_{1}+r(m, r\in \mathbb{Z})$
$a_{1}<b_{1}<0$ , $b_{1}<a_{1}<0$ , $a_{1}<0<b_{1}$ , $b_{1}<0<a_{1}$
$(a|b)=(\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array})$ $(a’|b’)=(\begin{array}{ll}a_{1}’ 0a_{2} b_{2}\end{array})$
$b_{2}’=\pm 1$ $(a|b)rightarrow(a\mp a_{2}’b|b)$
$(a\mp a_{2}’b|b)$ $=$ $(\begin{array}{ll}a_{1}’\mp 0 0a_{2}\mp a_{2}\pm 1 \end{array})$
$=$ $(\begin{array}{ll}a_{1}’ 00\pm 1 \end{array})$
$a_{2}’=0$
(5) $(a|b)$
. $Q(0, a, b, a+b)$ 4 $(a|a+b),$ $(a+b|b)$
3 $(E1+),$ $(E2+)$
$\circ Q(a, b, 0, b-a)$ 4 $(a|b-a)$
3 $(E1-)$
















4. $a,$ $b$ $(a|b)=(\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array})$
$(a’|b’)=(\begin{array}{ll}a_{1}’ 00 b_{2}\end{array})$ $a_{1}’,$ $b_{2}’$ 1 $-1$
1 $(a|b)=(\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array})$ $(a”|b’’)=(\begin{array}{ll}a_{1}’’ 0a_{2}’ b_{2}\end{array})$
$(a|b)$
$(a”|b’’)$ $b_{2}’’$ 1 $-1$
$b_{2}’’=\pm 1$ $=0$ $(a|b)$ $(a’|b’)=(\begin{array}{ll}a_{1}’ 00 b_{2}\end{array})$
$(a’|b’)$
$a_{1}’,$ $b_{2}’$ 1 1
1. $a,$ $b$ $(a|b)=(\begin{array}{ll}a_{1} b_{1}a_{2} b_{2}\end{array})$
Area $((a|b))= \frac{1}{2}$
$(a|b)$ $(a’|b’)=(a_{0}’1$
1 $-1$ $|a_{1}’b_{2}’|=1$ .
$b_{2}0)$ $a_{1}’$ , $b_{2}’$










$n=1$ $P$ Area $(P)= \frac{1}{2}$ ,
$I_{0}(P)=0$ , $B_{1}(P)=3$ , $\chi(P^{O})=1$ $P$
$\triangle(P)\geq 2$ $\triangle(P’)<\triangle(P)$ $P’$
$P$ 2 $P_{1}$ ,
(1) $P=P_{1}\cup P_{2}$ .
(2) $\triangle(P_{1})\geq 1$ , $\triangle(P_{2})\geq 1$ .





(4) $L_{i}\cap L_{j}=\phi(1\leq i\neq j\leq m)$ .
$L_{j}$ ( $B_{1}(L_{j})\geq 1$ ) $i$ $j=1,$ $\ldots,$ $k$
$L_{j}(j\geq k+1)$
$P$
( ) $P_{1},$ $P_{2}$
Ar.ea $(P_{1})=I_{0}(P_{1})+ \frac{1}{2}B_{1}(P_{1})-\chi(P_{1}^{o})$ ,
Area $(P_{2})=I_{0}(P_{2})+ \frac{1}{2}B_{1}(P_{2})-\chi(P_{2}^{o})$
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(ii) $I_{0}(P)=I_{0}(P_{1})+I_{0}(P_{2})+ \sum_{j=1}^{k}B_{1}(L_{j})-1$ .
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